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Expression of E-Cadherin and ¢-Catenin in
Patients with Colorectal Cancer

Tae Yun Kim, M.D., Moo Jun Baek, M.D., Man Kyu Chae,
M.D., Sung Yong Kim, M.D., Moon Soo Lee, M.D., Chang
Jin Kim, M.D.", Chang Ho Kim, M.D. and Ok Pyung Song,
M.D.

Purpose: E-cadherin plays a crucial role in cell-cell adhesion
in epithelial tissues. The function of E-cadherin is thought to
be regulated by its associated cytoplasmic proteins including
a-catenin. Recent studies have shown a correlation between
decreased E-cadherin and «-catenin expression and tumor
invasion and metastasis.

Methods: We conducted an immunohistochemical staining of
epithelial (E)-cadherin and -catenin expression in 129
tissue samples taken from colorectal cancer patients under-
going surgical treatment by the avidin-biotin-peroxidase com-
plex method. We classified tumors into three types according
to the expression modality. Cancer cells with strong expres-
sion at the cell-cell boundaries were defined as two positive
(- +);, when the expression was positive, but not con-
centrated at the cell-cell boundaries and weak, they were
defined as one positive (+);, and when the tumor showed
no staining, they were defined as negative (—). The re-
lationships between these three expression types and the
clinicopathological features of colorectal cancer were inve-
stigated.

Results: The expression type of E-cadherin and a-catenin
was two positive (+ +) in 5 and 20 of the cancer tissue
specimens, one positive (+) in 66 and 56, and negative (—)
in 58 (45%) and 53 (41.1%). Negative expression of E-
cadherin and «-catenin were significantly correlated with
tumor differentiation, Dukes'stage, and lymph node metas-
tasis of the colorectal cancer patients (P <0.05).
Conclusion: The expression type of E-cadherin is signifi-
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cantly corretated to that of g-catenin, and the loss of their
expression indicates the invasion and metastasis of co-
lorectal cancer. To predict tumor invasion and metastasis in
colorectal carcinoma, it is useful to investigate both the
expression of E-cadherin and of @-catenin. (J Korean Surg
Soc 2001;60:524-530)
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Z i
1) E-cadherin & qg-catenin®| & QFAF

Z 129419] tiAtAr T @A 7640(58.9%), oAt
530|(41.1%)9 3, HFFAHL 62419k 19994 7L 7HA
H S9N (FSTk: SINY) B FH RIS AEES
Z2A33l9ch. 129¢0|9] AAFzA ol A9 E-cadherin % a-
catenin®] W&l BF AWM -S W olth(Fig 1A, B).
gl E-cadherin 129¢]] & 155(+)°] 664, 25H(+ +)o]
5¢l, SA(—) Wdo] 582 A WA o] 45%93L, a-
catenin 1555 (+)°] 569, 255(+ +)o] 204, 54 ()
& o] 53|82 L4 uke] §o] 42%) tH(Table 1, Fig 2A, B).
E-cadherin®} g-catenin®] 7Z}7+9] ul&]okAlo g E A
Ao g FostAl 4ABA7E S ck(Table 2).

2) E-cadherin 2! g-cateninQ| BiSin} QA I|™ A
Zatof ZHA|

Dukes #79}9] AABAE B F 1294 T A+ 234,

Table 1. Expression of E-cadherin and ¢-catenin (n=129)

Expression grade

- + ++
E-cadherin (%) 58 (45) 66 (51) 5@
a-catenin (%) 53 41) 56 (43) 20 (16)

— = Negative expression, + = weakly expression on membrane
or cytoplasm; -+ +: strongly expression

B 52¢]], C= 43¢]l, D= 1144]91=Hl, E-cadherin & g4
I} vlzal] B &4 wdo] Dukes Boll4l 549(3.9%), Coll
A= 426(32.6%), DA 114(8.5%) & W77} AX3iE &
% SAMIgel BANACR ek ZHMOr (<
0.05), a-catenino| A% 24 wl&o] Dukes Boll4dl 14
0.8%), ColA 424(32.6%), DA 1064](7.8%) & S-A=ta]
3} Dukes $59h 45 QABAAT Y Ao Urhp
<0.05). FFo =A LA 3= g B, aE
3}Qt 356 = E-cadherino] 94|(7%), a-catenino] 99|(7%),
ZEx B3k 774 = E-cadherine| 3649(27.9%), «-cate-
nino| 32¢|(24.8%), A3}t 13¢d] =, E-cadherino| 10|
(7.8%), a-catenino] 9¢4|(7%)7} -2-AJul&l x]o] E-cadherin 2
a-catenin BF FAH O R FoeA L3} E
5 U Ee] A Uskehp<005). §ZARE F 52
o|7} Ae)x 9=, 526l 3 E-cadherinol] 4= 5143](39.5%)
7}, a-cateninol| Al &= 500¢1|(38.8%)7} SAdutsiE|o] = A
W} Y855 AR Folepl = ¢ o} BRE

Table 2. Relationship between E-cadherin and « -catenin expres-
sion in primary tumor (n=129)

a-catenin expression (%)*

E-cadherin (%)

- + ++
- 51 (39.5) 6 (4.7) 1 (0.8)
+ 1 (0.8) 49 (38.0) 16 (12.4)
++ 1 (0.8) 1 (0.8) 3 (2.3)

*P <0.05 (Fisher’s exact probability test)
— = Negative expression; + = Weakly expression on membrane
or cytoplasm; + + = strongly expression

Fig. 1. A: E-cadherin is expressed in terminally differentiated normal surface epithelium (Immunoperoxidase, DAB, x<200). B: @-catenin
is expressed in the terminally differentiated normal surface epithelial cell (Immunoperoxidase, DAB, X 200).
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Fig. 2. A: E-cadherin is not expressed in the morderately well differentiated adenocarcinoma (Immunoperoxidase, DAB, < 100). B: The
expression of ¢ -catenin is much decreased in the tumor cells compared to the normal surface epithelium, which express « -catenin
strongly (Immunoperoxidase, DAB, x200).

Table 3. Relationship between E-cadherin expression and clinico-

pathologic finding

Table 4. Relationship between « -cadherin expression and clini-
pathologic finding

E-cadherin expression

a-cadherin expression

CllfIIIC(?pathOIOglC Negative Weak Strong P Cllnlc(?patholog1c Negative Weak Strong P
inding i Total value finding Total value
() () )Ty () (D) )T
(n=58) (n=66) (n=5) (n=53) (n=56) (n=20)
Mean age 60 63 49 62 NS Mean age 61 63 60 62 NS*
Sex NS Sex NS*
Male 37 37 2 76 Male 33 34 9 76
Female 21 29 3 53 Female 20 22 11 53
Depth of invasion NS* Depth of invasion NS*
Tis, T1, T2 3 20 3 26 Tis, T1, T2 3 10 13 26
T3, T4 55 46 2 103 T3, T4 50 46 7 10
Dukes’ stage p<0.05 Dukes’ stage P <0.05
A 20 3 23 A 10 13 23
B 5 45 2 52 B 1 44 7 52
C 42 1 43 C 42 1 43
D 11 11 D 10 1 11
Histologic degree " P<0.05 Histologic degree " P<0.05
Well 9 24 2 35 Well 9 16 10 35
Moderate 36 38 3 71 Moderate 32 35 10 71
Poor 10 3 13 Poor 9 4 13
Mucinous 3 1 4 Mucinous 3 4
Lymph node metastasis P <0.05 Lymph node metastasis P <0.05
Yes 51 1 52 Yes 50 2 52
No 7 65 5 71 No 3 54 20 71

*NS = not significant; TWell = well differentiated adenocarci-
noma; moderate = moderately differentiated adenocarcinoma; poor
= poorly differentiated adenocarcinoma

*NS = not significant; TWell = well differentiated adenocarcino-
ma; moderate = moderately differentiated adenocarcinoma; poor =
poorly differentiated adenocarcinoma
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Fig. 3. Kaplan-Meier survival curves according to E-cadherin (A) and a-catenin (B) expression of primary tumor. A and B curves show
no statistically significant survival advantage in patients with tumors diplaying absent expression compared with displaying

expression. (—:

o] Zra@livk(Table 3, 4). AEE| JAE HH, E-
cadherin ‘%}6&% AEET} Aol gle A= DP%%J-, a-
catenin®. SAWHE F3} AR Fylo] AWEEQ
zpol & E,\i-‘-’—‘% AH oz oo uiM‘:HFlg- 3).

&

Rl

A old] FFY 2HolA AIAEES B AT
rel o AAHQ FEEES GAR SAAW, A
5 29l 340l 444 AERT oksiths Adt
u] 1944del] AAE vl Glom(9), o A fHAC

= Qd F AT PaAel ¥Sdu
oleld W7 shol, PALeNA 4L FHAol &
A gl ) AR gl 1A
9

5ol AEEL Yk FEAEL

e N

o

=
3k
o

i

3}

F.E ¥ of, l'}‘

m1m & oo

4] 55408 S FaaAd Px
© bl 2AA0) SJs) A ATAo), el A
£9} 714 & AL Vol o) AL} Befat
F2g o 5338 THAlE AX dojddh AlES £%
ol ofsh BAEE 2o Aol e 24 P Aol
e voEd Tew Ude, 2% BHele 24 §2
2RSS “cadherin®o] g} #31, o] 2L Zhgro] & ]S EA)
T o % A el §248 Aoy Gk
Cadherin® 7|79} %244 E4o wheh 17449 N-
cadherin, E¥FA 9] P-cadherin, 54l 2] M-cadherin, 2+
43 €] R-cadherin 5o] glom AR= ojw| 1 =7} ¥
A Qheh(11,12) AF7HA # R of] F572] cadherin F
E(epithelial)-cadherin- 7] 2] & Au] A Lol EAsl= A
oA, ATAERY FA 43 24 FPH G4
A= A F 93 wiAAolw, AlZEY domaine actin

Negative expression +: weakly expression on membrane or cytoplasm, + +: strongly expression).

AAFA (filament)ol] ZA3HA]| 7] &= catenin @, f L8|Z vl
e Al 7EAY AE ) ghefol] ARkt FokzA ol
Al A EZRZEAQ] E-cadherin®] o] ZhAzsl kAl
I gislela, AlE 253 54 wde] 424, A
F9} AE el 7| At} BRE S1A] Fslo] FokAlE
T dioflA "ol et AgAs 2 HEE Fee
]/ﬂ E-cadherin® H$A17} o] Aoz Za o
e Ze® deiA gk

E-cadherm9] HALS AE E3He £AS s, Al
5 dHY -14*]°ﬂ/ﬂ oA A gzAo} thE AV R
Aol=A dvhs ATFEE Hausa gk dubF e g &
&9 37t ail TGN x| FHo] £55 E-cadherin
o] Wl FASA FA I, 3T L FgellA
E-cadherin®] 8- EQMAslAY &4 Zlog 4
A Aek(13)

olf3t o]EEE EWE, AHQl E-cadherin & <]
A3 B ol Aolel] LE Aol Yk Has
o] o] F79] T4 WF2E o]FolA A Qlrh(14) &
&, ZHAAE wjokAlel] E-cadherinoll Ti3l ¥AHS 9l
of, AFHQ Ax] FF3 AGe £4E AT A
Sk oheh(5) deg BIEh b thget AEA
ol] E-cadherin DNAE E 2 A4 (transfection)A| 7 ©. 2 4],
AEZE $20] ZhEn Fopel AEAo] oA ke
ﬂiﬂ ABE HaEa 9lek(16)

B dFollA = At e =22 g W= o
AW -G o]gslo] FH3k A} E-cadherin®] SA W] A
Al 1290 F 58| 2 AU E] 45%FE el E-
cadherin & ZHAvw T4 E3E R, W7, FZA4 ol
S gRAAT Gdglort AEEAe BAT e Aos
23207423

ru°'r 01-}1



Behrens5-(17)2 E-cadherino] $l+ A|E& AE wljek A
YollA] SAo] 245 AFE Axet fA3E Bokow |
sto] AaAds vEble s B, Vieminckes
(18)2 E-cadherin W}dlo] ¢l E3}7} i AN EF
E-cadherin ¢cDNAE Wz o9l

oAbl A A S
E-cadherin A& FoJslH ZHFAlo] A Al AL
Ag oz =ulsigi).

T A=

3}3, E-cadherin® w&lo| vhoksl
Z320| oA A3} Fokol|A] 1 A7 Eo|Ad ulg} I
4=3H(localization) ¥ o] vtebdthE A7 AB(19E v E3)
of ofe] 7kA] Foke e ® =A8E HagellA] E-cad-

A=
T
X

herinell D3t AT ol §% Wz AT A,
AAA O] E-cadherin®] w&l-S A EQ AEZN = whA o

2 s e, WP 4, AEA 8, el

A eke A5 vAAA Aeg Ak
o|Z A ZokAE FHollA] E-cadherino] B-FAs}A 1t
AR AY #ALEE Hole AL cadherin 722 wWolu}
aAlol o7k iAo A e I e AelE 7]
QgAY B E-cadherin 3 ZhA €]of] wislA] o3&
3= g-catenin AR} ALo @ ol catenin W 424

20)o]u} cadherin} o1+% theie] €] 2 Al olA3LE ol
catenin E-z}-2] A3}skA H4 o] dol} Au]Z=9] A4
3}ol] 323} E-cadherin-catenin-actin £-3}4]7} utE0] 2] %
Fato] AETE HFHo] EQAsle] AZAT Ao o] F
o ze5lo] 449l w4 E-cadherin WHo] B7h5317)
71 Wigelgte A AIdsE 4= deheD
wrbohzl, 23 W A4 2L ATLAY AR
integrin, immunoglobulin superfamily 3 CD 448} -2 A%
frzoll Fofale v W HdAEC A E =4d
oz, oleld §4 BAEa 27e) 8ol o) 24
At o Ye] 54 45 Aol BlAlAE deiAel
8} Zo]r}.(22) Catenine catenine, A, VE TA%E ™ E-
cadherin £-A}5-& AE Z7A9¢] A A(microfilament)ol] 73}
Al7]&= g 3tx E3] a-cateniny= cadherin- 3-catenin
HEA) S actin A A AdFA 713 819 el MortonS-(23)
& HolA ¢EF9l 94 % E-cadherin®] o] 733
295 waeel ol olobe lEAe] $44 w7t
940l E-cadherin 217} A4A 0 2 EAfSIA N A EZF A

2+ 7150 AslEo] Aags ol ek B &
Zol|A] E-cadherin B g-catenin®] 747} Foko] AH3}

Holell DA} ATk B17b glent tArelAE o o
ol Bafep 795 7] M Al B
a-catenin WAI} FF] S, 7|, Ho|, AL
ko of| %o}l FAell thelAl = ‘:‘L*L%L» et
2] Fopoll 9] Q12 vpAAA 2 chok A3t
ol B AR5 dFo|AE, g-catenin B 7HA
ko] BT, W, A Aolsh FABA} 9)
v AEEIe] #A7E 9l9leh gk E-cadherind} o-

herin 2!

A
S Jl‘

[

ofrt o

S,
ofN T "7 ol
O,

32 i mu o o
lo

EHR QI : (RS SHXHIA E-cadherin &' o-catenin®] 251 529
catening] WS A4E ARPA} Q= A0 Lhebyiek
Gofukug-(8) whA$+e] 13w elss 4747} E-cadherin
% g-catcnin}e] ABIAE RRIA), E-cadherin®] WS
Fore] HHEE A e Qagelsd 473 A
o] gla& wxsch ol#dt A vhE AAE 9

3 o] HWFiEE|9l%o], E-cadherino] thAbtollA t}ZA|
716871 wige] ohdel, o]&Fe] vhE A79 FF, olE
E9 A E9H80%), H%(57%), FHE<H(53%)ell vl E-cad-
herin®] BFel 74 w] o] A7] WO 2. GofukuS(8)S L
off-F e 1WA 4F delE BTl it
A A E3EQEe] ml o] 15 %)ell vl 1% BER A
Qo] 2ol o gl w3l E71 WEeE al4ein
glth vhHol] g-catenin® WAt E3l% X §% Dukes
W7 B3 $e AU AT w9E AN
cadherin Thuio] BE3)F LA|Z A= @-catenin® mRNA
7} F23] deolE B3 a-catenin®] WEo] =] ¢
©1} cadherin$- transfectionA]7]%  @-catenin *:3F mRNA
o] ko] W37} glolx Wdlo] Huobe Zg AAsHHA

H)- 32 ]

E-cadherin®} g-catenino] A2 ATI A7} QS-S W Es
poas XC)

KinsellaS-(24)-& thA< ol 4] E-cadherin® Foko] E3l}
Dukes H7]9}= ABTA7} gl Aoy, A=A} 7+ A
o7} YR 75 o] FAFJAIRE Foko] Aol E o=
& % gt AREAY A 948 5 gleka shelet

2
=

rh

129419 thAek $AE e 4
o 2 ol3+8l A3} E-cadherin W« -catenin HL&] FAZR
kel B3HYE, 97, A ZA Aolo 4RAA} Gglent
&g 4474]7} a9l =gk E-cadherin?} ¢ -catenin®)
Ble 43 RBAVL AE Ao veh, odet 2
ol|A] E-cadherin 3 ¢« -catenin ¥r& o] 7+A &= Foko] A

Hole] 154 S Ak shtel At I A
e, meh A Rkg) e AEAol9 A
A, AEEA o, el A8 A2 5
Fgol Shz g AE B V155 Foel A8
£ E-cadherin 3 ¢ -catenin®] o}-2 A|EE
Ak Wy ‘%Wﬂ A AL 7 7ol Badxl —E‘ Aol
% Wogstol ) 2 Lt 9)

> N.\:I
o N=
2%

fot
L

N

.l.4
mlo

tlo & B ox ox K KU o X ru
ru‘v‘

REFERENCES

1) Pignatelli M, Vessey CJ. Adhesion molecules: Novel molecular
tools in tumor pathology. Hum Pathol 1994;25:849-56.
2) Damsky CHJ, Richa D, Solter K, Knudsen SK, Buck CA.



530 [HstIMSkIXl : K60 A HI5S 2001

Identification and purification of a cell surface glycoprotein
mediating intercellular adhesion in embryonic and adult tissue.
Cell 1983;34:455-66.

3) Coman DR. Mechanism of the invasiveness of cancer. Science
1947;105:347-8.

4) Behrens J. The role of cell adhesion in cancer invasion and
metastasis. Breast Cancer Res Treat 1993;24:175-84.

5) Takeichi M. Cadherins, cell adhesion receptors as a morpho-
genesis regulator. Science 1991;251:1451-5.

6) Ozawa M, Baribault H, Kemler R. The cytoplasmic domain
of cell adhesion molecule uvomorulin associated with three
independent proteins structurally relate in different species.
EMBO J 1989;8:1711-7.

7) Storkel S, Steart PV, Drenckhahn D, Thoenes W. The human
chromophobe cell renal carcinoma: Its probable relation to
intercalated cells of the collecting duct. Virchows Arch [B]
1989;56:237-45.

8) Junji Gofuku, Hitoshi Shiozaki, Toshimasa Tsujinaka, Masa-
toshi Inoue, Shigeyuki Tamura, Yuichiro Doki, et al. Ex-
pression of E-cadherin and ¢-catenin in Patients with colo-
rectal carcinoma. Am J Clin Patho 1999;111:29-37.

9) Coman DR. Decreased mutual adhesiveness a property of cells
from squamous cell carcinomas. Cancer Res 1944;4:625-9.

10) Umbus R, Schalken JA, Aalders TW, Carter BS, Karthaus HF,
Schaafsma HE, et al. Expression of the cellular adhesion
molecule E-cadherin is reduced or absent in high grade pro-
state cancer. Cancer Res 1992;52:5104-9.

11) Lipponen PK, Eskelinen MJ. Reduced expression of E-cadherin
is related to invasive disease and frequent recurrence in blad-
der cancer. J Cancer Res Clin Oncol 1995;121:303-8.

12) Takeichi M. The cadherins: Cell-cell adhesion molecules con-
troling animal morphogenesis. Development 1988;102:639-55.

13) Mayer B, Johnson JP, Leitl F, Jauch KW, Heiss MM, Schild-
berg, et al. E-cadherin expression in primary and metastatic
gastric cancer: Down-regulation correlates with cellular dedif-
ferentiation and glandular disintegration. Cancer Res 1993;53:
1690-5.

14) Oka H, Shiozaki H, Kobayashi K, Inoue M, Tahara H, Ko-
bayashi T, et al. Expression of E-cadherin cell adhesion mole-
cules in human breast cancer tissues and its relationship to

metastasis. Cancer Res 1993;53:1696-701.

15) Wheelock MJ, Jensen PJ. Regulation of keratinocyte inter-
cellular junction organization and epidermal morphogenesis by
E-cadherin. J Cell Biol 1992;117:415-25.

16) Schipper JH, Frixen UH, Behrens J, Unger A, Jahnke K, Bir-
chmeier W. E-cadherin expression in squamous cell carcino-
mas of the head and neck inverse correlation with tumor
dedifferenation and lymph node metastasis. Cancer Res 1991;
51:6328-37.

17) Behrens J, Mareel MM, Van Roy FM, Birchmeier W. Dissect-
ing tumor cell invasion: Epithelial cells acquire invasive
properties after the loss of uvomorulin-mediated cell-cell adhe-
sion. J Cell Biol 1989;108:2435-47.

18) Vleminckx K, Vakaet L, Mareel M, Fier SW, Van Roy F.
Genetic manipulation of E-cadherin expression by epithelial
tumor cells reveals an invasion suppressor role. Cell 1991;
66:107-19.

19) Eidelman S, Damsky CH, Wheelock MJ, Damjanov I. Expres-
sion of the cell-cell adhesion glycoprotein cell-CAM 120/80
in normal human tissues and tumor. Am J Pathol 1989;135:
101-10.

20) Shimoyama Y, Nagafuchi A, Fujita S, Gotoh M, Takeich M,
Tsukita S, et al. Cadherin dysfunction in a human cancer cell
line: Possible involvement of loss of ¢-catenin expression in
reduced cell-cell adhesiveness. Cancer Res 1992;52:5770-4.

21) Beherens J, Vakaet L, Friis R, Winterhager E, Van Roy F,
Marrel MM, et al. Loss of epithelial differentiation and gain
of invasiveness correlates with tyrosine phosphorylation of the
E-cadherin/B-catenin complex in cells transformed with a
temperature-sensitive v-src gene. J Cell Biol 1993;120:757-66.

22) Pignatelli M. E-cadherin a biological marker of tumor dif-
ferentiation. J Pathol 1993;171:81-2.

23) Morton RA, Ewing CM, Nagafuchi A, Tsukita S, Isaacs WB.
Reduction of E-cadherin levels and deletion of the « -catenin
gene in human prostate cancer cell. Cancer Res 1993;53:
3585-90.

24) Kinsella AR. Green B, Hill CL. The role of the adhesion
molecule E-cadherin in large bowel tumor cell invasion and
metastasis. Br J Cancer 1993;67:901-9.



